The transfer of field data from one mesh to another is a need that arises frequently within the context of mesh adaption for fracture and failure in the finite element method [1, 2, 4, 5, 6, 7, 8] . Fields that are available at the nodes may be directly mapped by using the corresponding interpolation functions. The situation is more complicated, however, in simulations that carry state information in internal variables, as these are normally available only at integration points.
We propose a variational procedure for the recovery of internal variables, in effect extending them from integration points to the entire domain [3] . The objective is to perform the recovery with minimum error and at the same time guarantee that the internal variables remain in their admissible spaces.
The minimization of the error is achieved by a threefield finite element formulation. The fields in the formulation are the deformation mapping, the target or mapped internal variables and a Lagrange multiplier that enforces the equality between the source and target internal variables. This formulation leads to an L 2 projection that minimizes the distance between the source and target internal variables as measured in the L 2 norm of the internal variable space.
To ensure that the target internal variables remain in their original space, their interpolation is performed by recourse to Lie groups, which allows for direct polynomial interpolation of the corresponding Lie algebras by means of the logarithmic map. Once the Lie algebras are interpolated, the mapped variables are recovered by the exponential map, thus guaranteeing that they remain in the appropriate space.
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